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(54) LIQUID CRYSTAL D 1 SPLAY DEV I GE AND I TS MANUFACTUR I NG METHOD 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal d i sp I ay dev i ce 
with high displaying precision irrespective of 
reduction of rubbing a I i gn i ng treatment steps 
for the purpose of solving the problem 
resulting from the nonun i f orm rubb i ng aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form an a I i gnment f i I m 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing aligning, a step to form a spacer 
pattern 43 on the side of the second substrate 
35. a step to form an alignment film 31 without 
the rubbing aligning treatment and a step to 
inject a' -li qu i d ' crysta I 30 to which a chiral 
material is added to make the helical p i tch p 
satisfy the relation p=(360/9) xd (provided • 
that Gexpresses the twist angle of the liquid 
crysta I ' mo I ecu I as) : ., , 
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Jge^sii:. SSIlEfv7-px?--p= (36 0/(9) xd^fB 

c f t3rii 2 ] n^-thm omw. tm2 (^mm. t cors 

i^zm^sv^m^ tiht ?^tzx yiz X T 
T . 

^?.S£t-'yTP^vp= (.3 6 0/<^),xd (flL. 6 
[0001) ' 

^ ;^ ^ — »t ^ / (2 i; T ; UJS ^'^^Ci* l> ?Ra4:^7r:^ 
[0 0 02] 

mtLx.wmhy yiyT.^ i l^^T\ t ft ) -^n-ts^ 

^^7iz^-th:^ h y y^Vz^y^^^Mmr)^3,-^'^lzm.'Sci' h 

TiPr-^ rm'f' r ^ tcllEift ^ -t^- ^ m^i? -7 K 'J -y ^ ;^ 

:^xeT-i.i, .5^f^1--i)£^rBlT7gB^B^^^:9^'9 0^ hlbi^7:: 
'>M:^7^v (^T. TN) JgaV^^t-^/l^*^^^ 

r:i=r^.y7-j ty^o) \>Zim^h:Ltif7S^hflX^r> . 

) 



m2i7^SMt::ti:^^-^rflt<nL7'cf^, MSIStrldO-^" 

(0004 } y.^—^oy^nt LX\±. ^ V F^^i7)i?'7 
7 7 .^-■^f?:«<^7' 7 f - *y W^c }::t-m.m ? f l . £ 

'^?$^^^'<gm-r hzt. ®ii<pBt iiix^r ^^.^-tr?}- 

IZJ: r> X ^> *y 7";9^'Mt^ ^ h ^TS) ^ • - . ' 

[000 5} z(DXoKcmM^nm^^fzMz. :^y't 
' -J vmY&^tnm\^xmmT^(7^^'^ v7-rj^^'t^?s 

^'-^'yTiBfviLX\'''h. T9^^. y'-^Y') -y :7 7.|g®J 

^Wjm& ^tih-'r.. 7. -^--^ V \- Vim n£ c fcT I ^ 

i£l^S(^i^ldf^M<^7 t'Vi^ yJI^jTD^^ Om^ztsihlo^z 

L. 9 0gOratil^7BpxLTi^i. ^-"'c. fSe^eiilEf^ 
M<:0#S(C -^T —ttrn^ Criif^T ^ -1 1 C J: 0 7' U 7^ 
;U h :^ — ^tw^ri L T i ^ ^ * 

. [0006 ] 

■y".' > r @>TxT E.- i-E * . ^ ^ - '* "~ ^ ' ' - 
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>i>:^£:^'^*^^.?ilTv^i>- ( 4fffl^6 2 7 3 7. 3 5 -^^A 
[00 0 8] tc:^. y^L^^'lzX ^W.m^^'^^'t h t . m 

mizium^^'^^L. wi^miz'^mmm^^j&^fz 
't^^nm^mm(^n&^@('Z%m^rLh t^-^o . v^i^^<D 

[ 0 0"0 9 ] '-fCT-. ^9t^M(^mi<^Bm±. 
>' s- T' y 11 J: T S^ISfelO-fe yUJl r ^ iSe^s^^^ 
IZTdV^X .' y h'y^^r^i^^m^^^^—lzXhmi^-Uyz: 

(0010] 

miz^M^Bi)^m$rih t mzy.^'-^-^'^iP ytzX-^X^ 

M 2 coSWMiz. .7.^— -ity \':^ yt'-tji^JE d TttM ? ti 
h c t h iz . 5 c y x^lSl^.-Jli^l L vr v ''XBfi^i c 



[00 1 1 ] ^^^MzXfi^f,. -/i-p-b^P 
= (36 0/5) X d0^f^2:JR;'--rJ: ^tCT!?^^/!^?? 

. x^— ^f^'N'pi' y-n^'miS.^tiX i^ '^'^^m 1 ^SIKfiiJC 
ii:^ b>^lSf^5fi?I LfzW.\^mr/mfS.^tiX . 

$ ixhfz^ . m 2 (^J^WMX'l-t::^ ^—^)'\7' - ycofK^ 
coT'^—iz.X .1) y b y h cr>f^mif -^ L- o C >: ^^'^^ 

[0012.] fit:^. ii3til2icSii^^Sa^s«S^^S^7:)S!^^ 
1 (nwmuzwji^mTi'B^^^tzAky ^^'yp'W.mm.'^h 

iMh . n 2<7:)W^mt^^—'^^^^ ykl&^-thTM 

yt:y:7W.f^j^^LKc^^W.^MTBfi^'thXMt. 
SllJSb-'yf-px?^"p= (3 6 0X0) xd (flL; 

[0013] zcoi^&i^zxtLiz. x^-'^j'^s yfm& 
'^tLhm2 ^mm.mx^^± . ^—^y ^ ^ yi^z^mm 5: m 

fSi-thi^K i£r^Mr^b>:7ldrS]^fiL^-v^f^^. m2 
(0^mx-l,± y c y :7''i£fS]50f^:^^'^g C ^ ^ . L re 
T . y b\y ^* ISfo] Jfim^^^^-^-T^f^^^*'^^^^ ^ 

iE^iw . nimm^-Trmi^z:h\- ^X m^B^^y- r — f ST^lfcEPl" 
^^thZtf)^X"eh. 3.tz. ^M^'-yy-ptf^p ^ (36 

.1") f7)Kf^^JSfc-f ct olz/j^ yJi^tiz:^r^MLfzi!{iBBZ 
a AT >i> r:: *^ . • m 2 OS-^Llil^7)i£f5]M y b" y t^iSfs] 

[0014] 

mz^^.Lxnmizm^h. 

[0015] ( ^ 1 comm^:^7fm^M^am^mS^^ 
) *m£^^7f^FJ<:0S/Ba:^KS^i ^ . TFT 7 
T- h V ;?.|EiOy5"xSiO?5B%^7F^S(C*:%aHr 
m^Lfz{,coX\ miTj^^Si-ZTF'tXoi.z. mi OS 
^53 eCli. V h »J -y^:^mz^m^tihT FT4 2. 
mmmm3 4. iEr^.^3 2;!?^?fMefL^-yJ. m20£ 
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^(Dmizm^B 3 0 r L . -rOM^Kgyc-d^tlSS 7 . 
[ 0 0 1 6 } Ml ^^;£^3 6 2 5 3mm. aiE 1 9 

IcommS S±lzli. TFT 42 t. TFT4 20y- 

■■^lig'f!:?^ I TO) ^JSerfflV^fcS-B^milT^) 

7fML?tTFT4 2x-tW-thc mm(rit:v7-ii.-'ii/^- 

f^3 0 0 ^:P^yTe 0 0*. ^nf^} 1 0 0 a DyT- 
24 0.0*:T-ftO ..M^PeI^-^-^U^ -.mti^izis 

'^ ■2 a yX'h ^ * 

.[ 0 0 } 7 ] i£f^M 3 2 tz. 7f''J 4 ^ Y^fAT:\ 
i7ir? A?S5t!^&i^:trh-e-^AL 1 2 5 4 2:f£ffllTV*i 
:i) . 2 0 0* CT" 1 nT^mf^^ikXfz'ik^^m^ ^± 5 O n 
mT-^.'}. ilS^lHJl^^ f>>-y5-;^63j: OlSf^M^'j^^'M 

S^tlt v^i) , ier5]M3 2 ^ ^ ]z:y y;^\s\9mrth:i t 

i: . 12r5]J^3 2<7^rrmlzt5\^^'Xm.^u^=fz:—%^7S^ 

iclEfS] ^^hZt C J: 0 lEf^P 3 2 tdio t h 

[0 0 i 8] — ^2 0^m3 5^i:. $i2 4Smmx 
%t 1 S 7 TXxm<D-^-i XX'h 0 . m2^S-S3 5(0±^iZ 
iz^^^-y<tLX^^-Kc\^^' I T0 3 Bo^^'JB^^ixTV^.B. 
IT0 3 3±t3ti:. JE^5. 1 MmCOm^mytilr^'J ^ 
^ H^TS^C^^;^.^N-t^>'^•:57>'4 3:9^'B^^^. s^i; 

ffi 3 4 m(^mi crjmm 3 6tm2mw.3st comt^zmin. 

^tlh Z ti^Zji^Xmm^S 5 . .3 6PBli7):af--Y-y7MHr- 

0^3S3'-5(5:';^7''^^wt?^'l1!»SixTl^^.;- - 
[0019 •t^^^':^>4 3t^. m 2 IZTjk-r X 0 IZ 

?§^T'l>§l?73"i^Ji'l-<^a57^C3-:^'<— ^^4 3 ?rlSt?e{l 
Bm.-t^<OI,z: >4 3.Clcl: oT5?JtSia^; 

[ 0 0 203 ^^-^f^N':?'>'4 3<0^rVc LXli. M-E 

^ T •£> . 1 ^' '*^N— -^z *^ 4 3 i: L T i ^ . .T*' 



r::"iL. 7.^— tr>'N':>^y4 3 ^ LTii:. ?Sb^b3 0 
[0 02 1 ] ^v^— -«r>'^'5'>4 3(3:. li^l:S3 4 

^^-t^^^^i^M'^j^My^^^zBf&Th^mt^^^ mm'^ 

T^crcL. l]^^@3 4Cl^^1-^^7^ia?^KO- 

igcco;^7gjsr i> J: 9 1) . 11^^113 4 t'j'hot^^^^^tc 

Bg^'thZt-^'^1^t,L^\. WiSW.3 5. 3eco^'-^yr 

:x^'^^'^j^:$^y4 3 i^zm^mmmUzrmmt ^ ^-k vc i 

I 0 0 2 2 3 A^—- h-^n;p^>'4 3^^'?Bj35c:ciX7t:m2 0S 

?K3 50^®icl.±:' iSr^M3 1 7!?^Bfi£SfLi:v^-|). i2f&] 

.JK3 1(-^. ^<;om^iy'^2 0 nrnZ'hO. ^U^ytUSeM 
S - 5 5 1 0 ( 7J^y.m?'i^m.T g = 6 3 • C . Hgfi 
Xmi?) r 1 0M±%m,^^\^fz^rhy-A]^l25 4 

■jfS^fiTv^^n.^ ci-ai, :^^-'fJ^:^y4 3c7}m^iz 

[ 0 0 2 3 } i£r^K3 1 . 3 2lzi±. 7r:V^l^^>'t^- 
f&^tLX^ttlX\^'^h. Zti^s:. mME.\^izX'hm77^ 
M,yi:mm-t^B^X\ SB^B^'^?-rEf^:of^(iSi2?'J^ 
ithfz^X'h^. o^O; Ef^M3-i{5:. ^fy-^'^ix 
Tv^tcurc^. i£folM3 1 . 3 2 ^T^^tz^ge^ee-a/.-f l> 

mMi\^ LfzWi^BTi'^^—fs^'i^f^'^zuw.^-a'^hi^'^m^'^ 

Xh 0 . mi3yf^<^^Mm^'^i^^^zKchcoi±y^^^ 

•f-^y f v 9m^iELmi),±.Xh h . l^fziy^ 

L . WMUti^ 0 -^^i^TT'cf^ tcSSsV N'^^/v. r U V U 

h n f -y ^ |rf|7l,JSJ.:J.±iZ— ^B#r3li)D^t-r ^ >: . ?Sa°3 

o , o tit ^ ^fc^Se^eiH^^'OU}^ 

i 'oT -S' "T lift . S "2r r* w • — . ^ - 
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-T^^hniztmo J: ZfvZ^^. mz. M2comW.S SffJiT 
M3 1 ^^rW(Z:h^''X§if^7T.f^l'Z^lt'Lt>-^L'^T\.^Z t 
(#53^9- 244 0 3 0##,^.) . Lf^t^-oX. 
^TTcX-.X'^t.rLXv^h . ■ 

^zJi'ox^D^3oi^:htixt^D. mmmm3 5., 3 e^z 

&iXiB3 0 tf'^MA'^tiX V . i^-;U$?^4 5 i (i . 5 . 

Wimms^^ftmtL. m2(Dmw:3 5<7)mmmzm2^ 

4 6mm. ^'18 5 nimCO^y^jB'DtlZ'f ^ 
m^-^'X^^^tlXX'-^'l'. tfz. i^SS3 5. 3 6(Cii:. 

— :^f^ Crist' ^5kMMC3c2' 

[ 0 0 2 5 J 3 Oi±. JEcoBiJfmmyTi^ (An) z: 

tin a it 9 0 mxh o . '^FB<r>m&\^ v 20 um 

( P= (36 6/6) X d ) IZtchl 0 lz:/j =y jV'm^B 
r m.^ L 7t:^^-^?gB^5sa£x!f^ 3 0 S ixT i ^ ^ . -tKc 
Se^eSOfi; *SJgb--v^p;i>^p= (3 6 0./^)* 

xd(r)mi^.^mrz'r J: oiz^t^ ^jUi^t/mM^tix^^'^ 
^msmmm^z^ii hm.^WiiBmm^3 oitBD h 

^t<7)C B- 1 pirfc^BtzO. 3 3-mM%WMLXy^^^. 
Z<^l.o{zmM:Lfz1&iE^'r'i±. iEr^^3 l^ofEe^ififS] 
*g^il7]twSl^^i:^^<. ^m.i,zmit^j:.i^\:.tLz:m^-^ • 

i^m-th-^-^'it. ^^B^r^i^miLK^i^ bfl^B^f-oT^J 

t\ W^n^^Xl±7J^ yM^^B?:m'^\.fzi^^^m.iB%S.fSJ^ 
r ilffl LT v.^. -i> , M 1 3 -6 (SlI^^Er^J^ 3 1 1\ 

•s>« .. : * . 

[00 26] zzx\ mi<^^3 SflJJtC. "^^-ir^^" 

r5]M3 1 rJFM-ri)-:^. m 2 OSS 3 5fiyi^. 7 t">' 

LtzQtmm3.2tm&^ri^ i 3 lt ^ 

l \ Bmi;S3 4 . TFT 4 2 z:mf&. Lfz 

m 1 3 6 ±iC<ol ^-T . MSm^ 3 4 l^JJ^I'^OS^tH^C 

TFT 4 2-^'S® ^ ymt^mfS. ^tix^^h fzubirz . c 

tihT fmmz i: ^ ;g(t ^ i: t^^'T'^ I> h i: b 

' ) 



[0 0 2 8] m2(y:>^mmz^'tJ:olZ. ^20S^3 
6 ±(Z T F T 4 2 mSlclfcSl/MStE.-E 3 4 r L 
rz'ik. ■mm'9M3 4 oamiziBf^iM 3 2 e'KMf^iT)]^^ 
^^5 0 niriCir^ct •3i3EpSiMi^3L. 2 0 0* CT IB^ 

mtQ^mSi^ith. mi^m3 2(D§ij^nmii. t-u^^ 

5 4 TS)>I) . i2/5]M3 2 /Clz^^t^f^^ic— ^0l?vrC£]^^ c 

[002 9J--:o. ^2 0S1^3 5(Cii:. ±mirZ^"<:^- 
WtLTV^r-^W TO-s:>^m@3 3e-7f5«L. ^c7)_hti 
*;-y\-^ >'4 4 ^-MfeiS^tli't^'J 5 K 4 3;C'^iI$ 
5. I um(,z^hJ:z>i-zjBfS.'th. ,:^^—^J^:^>4 3 
l±. M-^WiS^m^ry-^^-y^tLrzLcox. m2commm 
m3 4i,z^m-t^^^(7j^f)<mo l/^vx^ r^w^x^ 

z:!i^t_^ z t izx D mmmm 3 4(.z^'^th g^T^m 

t::W«tcfl5gtf y.^-"^^"^^ >4 3i5:. luie^^^c 

M^«-1S3 4rll'f C: fctCioTSSJ^^ferjg^C^Ot' 

7 3 7 3 5-^i^?§^7jJ: 3^1. ^ b-V^'tf ^ rE^jJL-r©/\: 
^662. 9-y\-:^>4 30(PJEgtC-:^0M# i-gtt 

100 30] m'^x\ m2c7)S^S3 sfijiiz. ^u^ym 

SiMS-5 5 1 0 (Tg = 6 3' H^SX^K) r 

1 0mJ:%?S^L/::;t7*h-7-A L 1 2 5 4<D^WM 
{mmW<^lS,2%) zrm^L. 2 0 nmi50sefS]M3 1 
C:oieffi]Jg3 1 tcia:^b''>i?'lBi^3^5lt^ 

-t^. rxHt--^. 'y^yi:^'W.t^^m(^lMz:WM-thZ 

ttf^T^h. j^:^^T\ ^^^^^mzi^-jx^mt^o . 5 

mmcr^^^ J: 9(c£S-||i|SL/-j>'~/U^f?^5 1 r^l^ 

^^3 ecommmiz^m^i^fz. 

[ 0 0 3 1 } ?gB^B73-^(50i-a ttmOit 9 Omx^j 
WL^3<^)t%m't:-y^i)^2 0^9^y (p= (36 0/ 

L. i^^m^Bm.jm}3 o^mitLfz (fit. ^fsi^B^ETi^ 

C B - 1 5 rvSe^C 0 . 3 3Sfi%'^.i)D LTvI-^^SB^alfi 
^'K^ 3 0 ^ i^3t L T t ^ ^ . ^b^bt:^^ islEOSJ/f? 
m'lz^ (An) ir^Tp^ AniKiO. 9ST^>^. ^(T) 
tk. m2 (O^W. 3 6 ± Ci^^gfi^TD^ft-^^/SB^B^fl/S??? 3 0 r 
mTL. Mlt9l^ii.z:mLfzm^W.3 5 : 3 6r5SJE (1 
0 0J^y.ti}\^) TTfi£»9^:b-tr7t:. ^^JSfi^iJT-is. liS 
3 4 ^' f ^ HfiTi^tC A -t.- ^ N- 5^ y 

4 3?rffML"cf^iO. j:?.^— 1^\*:?>'4 3 ^--^li^CS 
3 4rPi^s1'-l>J:^C::fS«(C7i5)S$ATt^^ ([2!2) . 



B=B 3 0 *'1*aT# ^-i \ !§-mmm-^iztJ *^=5r < ?Sb^e 3 0 
^=7A-r S 3:^igOff^fi|.«73J: P l-^B%3 0 5:^2 

»^S>o. Z^:f^m^zJ:ix',t\ 9■>'^•:?V4 3^«-lii 

l!^± (-?ga^E 3 0 r P^rrelC^ < JSff ^ -I > ^ 4 . ^ 

e ^ =1' (• ■> , '-x- . 3 0 ij^m 35.36 reitcTt^ 
c 0 0 3.2 3 fztzL. ^^m±m%mBBiix:f^mzm^ 

crjXU^^ < , 7g#s 3 0 ^ R^^reltctf <b =ir < 4i! AT-# & 
-SI5(Cf^fi£-r«>*«^-Oj; IC y 4 3 l,zX 0 
S LXmU3 5/ 36 rli 0 ^i^-t^-f^ifs: . ?Eb^b 3 0 

2 0- CT-1 2B#rB^, jD^JSSLfc. HuBMS-T 
hZtlZji-^X. S-g-fEe^s^AxifJs 3 0 <75?g#B7J-^Oi£fS] 

7 - r -f V h D t* y ^' ls^?S;gJjLht::SDSii-r ^ . ^ z^ 
M^®r{i:aA^<0}KB=9<?5gst!nS-(*)i::?SB=B^^7!plEffi]L 

M(::5S < fi.S. $ fifj;^B^B:W-^ 2:H?ffic-r hlzi±. §i 

fSimij^t'^&B^BTT^<^Mm(^^m}^mmz-rh z 1 

ffi)»^?5^tct^&i0{5:?SB^8O^-^-7--y7-T-f y hob' / 
0?Ss^eO^^-?-7- -y - 7 V h O f -y :7 fEf^?SJEiy.±(C 
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i> ('i!#fr1^9-244 03 0##8i) , 
f 0 0 3 4 ) L/c/^'-oT . :^^mz^ixl,t\ 
^' y 4 3 td^t^jS S ft T V ^ -s, SS{PJIoi2rS]M izn^^Xy 

. S 7^: , t^^9^JtO=)f 6 - 2 7 3 7.3 5 #d^rf§^ J: 
-} tc, 7 t'v^lEfti^iailrig-t^^f e tzi^izx-<-^^-< 
fyA3<^^m^.<^fmU7t (Lie.) ^f;r5E:^^t3fi£jg 

[0035} (^fliSfyiJ 1 ) BJTieTNvSa^aRjK^^r 
isffiLTl-:i.T^7)^Sr4T-5r>;. (13 ic^F-f J: o 4^.- TN 
Sa^aS^i^^Tlc K 5 -1' J N- L S I 5 2 r 5?. ') #lt' T F 
T - T,N ^b^bS^* y i - a- r S ii-fcfS , HU ET F 
T - T NfEe^kiF^: i-' ^ 6 0 H z O^gJgj^J^®^ 

0 : IX'tb-o'tz. tc:T'03>h7^h<li:«2. m-<^ 

mmx'io^cr>mif.(onmtm<7)mm(^mm>^itmx'h 

A-(t;t:*t^.T-^73^^jgr Lrz t Z ^'±miz:hrz 

iommiz i, 7 b'>i/tf A> izmm-t & j: ^tsisa 7 ti^ 

[003 6 ] ( ib^i^iJ 1) Jrb® 1 «i 7 b' y ;?1£ffi]5ftS 
r iE^P 1 1- « !^5ft.<75vSB^e^jF^^ X-h h . m4izm^6^ 
l,Z7rsi-Ji •? (C. iefji]K3 2«07 b'>'^'-:^(S]tcS:f L 9 Ojg 
C ■!> i 3 {csSrfilM 3 1 ^ 5 b- y :7lEfS]5a^ S frT V ^ 

(Ttm^u^'Fmf^mz j: o x lei^i^ i. m^um&m s o -c-s, 

i:itrLcr)-Jjf^2:-miz-thtzMZ. 'J'-M. (%iP=l 6d 
tKch^) (O:^-! yJl^m^WKLX^'h. ^^mmx'^s. 

mialzlPiL^^O. lm.R%-}MBLX^-^h. ^<Dm<r)A\t 

mm 1 1 mmx'h & . ^-^t f t - r n ?5a%sij;^ 

;g J. 5 OS) ?> S^f^ fc f.: . ^5^gC^0 *>af \ mi^zm 

mkxKMm3)iUz tz^. y.-<-^j-<-? > 4 3 t'mis. 

^tiXV:hm<rM^m3 1 icti. :;i.^-^J-<-PVA 3<^ 
m^mz y b- y 7 c i-tT ' v ^-UifTf-^ < i??E LT v ^-7^. . 
5 b'y^?•^fLTOt'^,^iB^^T■{5:S#e7i■^»^-«:oI^^-ic 
ft] LT « -f . r U -T-yl- h :^ *. -^:^f*] (I^^ L T ^ ^^^r 

[003 7 ) ^M^J 1 i 1 ^ itR?^.!^ ^ I. . it© 
ffij 1 T1a, y.^-^J^f VA 3 <7).lfl2tcS:^f -s. 5 b'y 
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[0038] 2 i^^£^B,^^<7)?Ss%^:T*^^^*^ 

3. 6 izm^'^h^K micom^t'm2(^sw,e3 . e 

m6 2l,imO. 3 1 5miTiT:S>'9. 3gBJ5iJ^^6 2, 6 
2 TbI^T) t' 0 . 3 3 rn rn TX) h\ —yo^ Ml --OS^ 

I;ti6 4(ill0. 10mm. tTv-rO. llmmTdO 

-S) » • ; - • . - 

[00 3 9) nS^S 61, 63 <^rat::ti . m 1 ^^Jfi^T) 

6 6ti. mm^m. 14 0' CT-2BfHSa?!^fIt"i> 
> i?'"^ O U 3 y <p C C i T ^ t ■ >- ^li f5] a 3 ^ ii T V ^ 

it^Zti>^Tf^. ^^3. ief^M6 6tc{^p^'<-^f^N':^ 
S 0 ^"^BfSi^tlX t ^fc^^\ ^ A-^- tr> 8 0 ^0 

[0 04 0} msffZ^rxtiiz. mi^^ues 

±(.ziz. m^m^^e 2 tiSs^^Tm:^6 Atiy^smf^ 

$mz:Mbmtsi^olZ: 1 c:;7D>\ 11112 0^- 

D >- c7)±^fl!:0 "t^^' :^ 8 0 r)^J&^ $ flT V ^ 
;:^.-<'-^t^.n•^>'S0^^^ ^Tr^T^^T^ 'J /U^^^j^'^M 

B^^'J^S 6 2c ^-B^^T^Ii 6 4 h 7?"^^^^ hvRT&\^A^\^(^ 

^mi-zmj^-t -hzt tm ^ l \° . rum 2 crmm e 1 . 
±izBf&°Js!^xhhAij . m 1 (omm^BML ^^x-h 

[0 04 1 ] Z^v-tr^x'^ySO^^^'TfMei'uT^i^l^S 
1S6 3 0S®Cii. W.^W.eii)mf&.^tiX^^h. iSr^ 
M6 7(5/1$ :o^'2 0 nmT-ftO . ^ >'?HBiM S - 5 

510 (X7'^;^^K?f?l«Tg = 6 3' C. HgiX^ 
g^) r 1 0M^%fI'^L7'cJt:U^' 5 rS}fE;^^DS^tei2rsj 
Jgi?:)#rvfg ([iJi?'^-?ag2%) 2rM^To--htcj: OS^ 
fSi^nX^^h. ttz. Kf5].^6 7lCi.s^cyi7-l£fS]$ii?I 

. .£> ^ >• O o ^jf=M r ^' f -=> -I h T ^h. . 



■^-(j. i5rS]M6 7 . 6 6Cii7t*'J ^l^:f y^"-j55c7]^^ L 
T -t- tr C h ° ii: . mi com^^BM c W\m 

i'Z[•±m^B7J'^^^i^x\.■^^°. R'i/Wim^.e i.. esiz 

7 0.72 ^^'iE$ fiT ^.^MM i ^^Jl"^® 

[ 0 04 2 3 {mmM 2 ) ±lcT N?(5B^E^:^^^ri'^ffi 

m^mf-(^Z K ^ ^ L S I 5 2 r IS 0 -(t vt . T N vSb^b 

6 0 H z co^nm^^^'^-^it^ r T . ^ 2 <7)S^S 6 
1 OLH*'- o StiS^feT-SlBfl L . ^tlS S i±T #14 r 

^ LT^ ^ . >'S 0 0/f|322(:: b ^ t^^'tf 

oT. *^Bj(i^ g:S6 1 . 6 3 iQ^-^tli^^'-^I^I^T-^) 

[004 3) ( m 3 ^^J£<^BE?. ) ^^M^^BHIti: . 
K U -y ;^XlEiS:?5"?vO>^— y 
( STN ) ^aV\"^vUC*^Bj5^3i^ Lf^^t-^r^ 

tc. ?S{3i^S7 0.7 1 ^^^i) ?gBVl'&Mfi)t^'^6 

5 lii^Ki':^ 1 m/^ 2 (^mii&^Bw:t \^wx'hh . t 

tz. miRU''M2<D^^6 3 . 6 lit. ^'yy^mW.X'h 
0. ^i^i^^JK^ 0 . 5mmCO\jC02:i&^Lfz. Kc^. 
j^S^6 3. 6 1{i. ^Bfim®6 4, 6 2//iSSfLTV-i 

[0044 )^1 (D^^. 6 1 ^-)^® tZts . sEf^K 6 7 
®fixSftXl'^>£>.c^ iSrS]M6 7 0M.*^(3^KJJ„':^ ^::FiafS]^ 

(^■yy?f5t^?t8?PS I -2 1 04 ) 66T^>9. 2 
0 0' C T 2 BfreTOff L ; - S-fb L rz'ik^m^l±6. Oum 

xh h . mm('Zi± z^-y-izm^ nir-ffz y f y 7'm(^) u 
^ 3 i^mzx-^x y \zy9"^^m^^'m:^ti•xy'h .mi^ 

mW. 6 1 m^Eii^B 6 7 r ^ f V :7'l?f^3^iil-r ^ ZtlZ 

yrrS]t::idf^S-tr't)w > Cci: OiMMo 7C.^v^Trl-T■ 
Ef^M6 7 6zti:7x^--^^N':7>'8 0;^^'7fMeixT^^tH^ 

[004 5 ) —yj. %2<r)W^l 2c'^a®v3{i. 3SB^5'J 
2 3tB^^7l|:g 6 4 >"*^xST^^jSI:55 9@0 
J:^(.C. SS7 c:7o>\ ni2 0 ^ ^ a y^0±^^7:^j;^ 
^-.-rryx-^ ye O^^^TBA^efiT^'"^©. T.^—'^^^^yS 
0 iO^?f4.aL''B.5xy5'£i^ - ^ 2 (Dm^^BU t [=!ST'^) 
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.t' 'J ^ V 5^ > ^ —^TT t L T ^tf ^ h T^^j^^PT'ft o 

[.0 0 4 6} ?Sb^b 6 5 is. lL<^Bif\^^j^\± (An) e- 
AnMisO. 1 2 2T-^^^< ^fz. m^B'^^(^^h 
tfL^c?i5:2 4 O.KT'S)0. y^^s<^^M^* -Ti^n 0. 
5 jLirri ( p = (3 6 0/5 ) x d ) t3<i:-£> i CCa? ^ "7 

o { t h ifc'^-msB^^mfj 6 5 B D H ttc^j C B - 1 
5^?Sb^bC^vO. 6 3£^%v^oUTtfb^o 4':?^. ST 

m^JBM t mmz . iSr5]^c7)SgB^aiEf^j^l®J A) cil ^ ,1 1 

. smzmiE^j^hi tti^m^Th. i ; 6 

[004 7 ] (.MJg^J 3 J tu 12 S TNvSB^na^^ 4 z: 
isffi LTiaT<^^^^^T-^ ^5S^J 1 ti^^t^ ST 
N?g8^B.^^^tcK^^^s:-LS I 5 2z-K0#tt. P 
M ( ^^'-e h ii v" :7 - S T N ^ga^a^^^ -^vUr 
^ LT^cm. mjie P M - S T N^Ss^Ba^^ £/ -yut^ 6 
OHze7)^7^i^cb1:^^t#S:4-.tT. m2t?)g^6-3^ 

T*dO , tr.^N":5'>'8 0Ojfi21t3L^t'">':i7X^^btC 

T . :45;^sjt5: S T N mae^^M^lZ b 31ffiDjtgTtfi> CI 

[ 0 0 4 S ] ^.i:. ^m.n^co'B^J-Xit. ^^y -^V 

'J ;^II!K:5'S^?SaVN"^^A'^.-^?i^'7 b 'J ^7^. 11115 
S T N?gBVN'4^y^(-il^ Lt:: b^ti3i3HL7'w7!?^ 4^ 
^s^(5:^^-2:)KE>^r-f F:;o5v: ( I M ) .^7)?R3V^^-^^ 
[ 0 0 4 9 ■}. • • . 

iy^f&m. ? T-L I, m 2 c?DS^:^MCti: v >' f^^^i 
L V ^IBfSlM ^^TfM e fll> /-^^ : M 2 ^;£SL§J)T- ( i: v 



c^r^S ( y ^y'P'tj: h ) v^^^-t hZt tr-tc < . ^^*t 
m^'^^'^iB.BBW^^Ti'tnhZtTj^T^h. t.f:z. vc^ 
^ISOcfc 0 ti; mMlzm^<^nm^Bifrz:^^-^^^f 

[00 50} ffi:^ . *^Bfi^^;?gs%^^^sos(f5t:S'S 

(i ^ ^x-^- tr^' " yiy'^m-^ ^ TLX ^ '' h StKLl'j^iSf^MiC 
t^^'^o'^ y<r)^^ izX '0 -^t-hy cy9'W.i^9l}:m<^T-^^'' 
mmzmztiy'X-^^.'tt:. iSf^^Alfi^'ioti. 1! 

mzm%(^)nm. t is f t/u :7 r mmrhii^^m 

[0051} 

^Mz:7jk't^mMX-h h . 

[03 } llim 1 ^T^^JfiO^gBOfgs^B^^^ £/j:l-;U(7) 

t II 4 } 2 comt&^BMlz^ ii h 5Eb%^^ 

(12 5} ±icm2i?)^J£OJBHStwi^>tt^vSfl^E^^li^<^ 
[ H 6 ) ^^^^^M 3 oymS&<^l&M.^znvi h ^wamTT^^ 

w:<^m^mmx-^h . 

[i?-t<7)fj£0J} . 

3 0. 6 3 Sb-b ( vS-^^Se^MiS*^ ) 

3 1 iifSiiK (^2 osmifl) 

3 2 idP]^. (^ 1 ^;s^fl')) 

33 immm{m2comm.m) .... . 
3 4 mmwk ( m i ^osksj ) 

3 5.61 m20')^W. 
3 6. 6 3 ■ m 1 O^-tS 

3 7. 3 8 iiiTt^S 

42 Vyy-JP^^'S^ iTFT) 

4 3,80 x-,-^— > (SsiaBi^gli) 

5 1. 6 8 iy—Jl-PifA 
52 F^-f^<-LSI 

6 2 JfJl:S 
6 4 ^tIIiS 

6 6.6 7 i2f^M 

6 9. 71 iiL^mm . 
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